Cathepsin L activity in alveolar macrophages of rats: response to cigarette smoke.
Cathepsin L activity was quantitated in alveolar macrophages (AMs) and bronchoalveolar lavage (BAL) fluid from Sprague-Dawley rats exposed through the nose only to fresh mainstream smoke from University of Kentucky reference cigarettes (2Rl), and in AMs and BAL fluid of room control (RC) and sham control (SH) animals. Activity was determined with the methylcoumarylamide substrate, benzyloxycarbonyl-Phe-Arg-4-methyl-7-coumarylamide (Z-Phe-Arg-NMec). Total activity of cysteine proteinases in AM homogenates towards Z-Phe-Arg-NMec was measured by determining inhibition with E-64 (0.5 microM), a specific inhibitor of this class of enzymes. The activities of cathepsin B and L towards the substrate were differentiated by use of the diazomethane inhibitor, Z-Phe-Phe-CHN2 (0.01 microM), which selectively inhibits cathepsin L at this concentration. We found that cathepsin L activity was significantly elevated in AMs of animals exposed to 10 puffs of cigarette smoke, twice a day, 7 days/wk for 22 wk (1,620 +/- 870 units/mg protein) as compared with cells from RC (420 +/- 150) and SH (550 +/- 160) animals. Cathepsin B activity was also increased in AMs from animals exposed to cigarette smoke (2,360 +/- 890) as compared to RC (930 +/- 170) and SH (1,020 +/- 70) animals. Cathepsin L and B activity was also present in unconcentrated BAL fluid, but levels did not differ significantly among the three groups. The results demonstrate that AMs contain significant levels of cathepsin L activity as measured with methylcoumarylamide substrates, and that activity increases in cells from rats exposed to cigarette smoke in amounts comparable to those inhaled by a healthy 70-kg human smoker using 20 cigarettes a day.(ABSTRACT TRUNCATED AT 250 WORDS)